MiR-126* is a novel functional target of transcription factor SMAD4 in ovarian granulosa cells.
Both SMAD4 and miR-126* have been proven to be involved in granulosa cell (GC) apoptosis and even follicular atresia, through commonly regulating follicle-stimulating hormone receptor (FSHR), the FSH-specific transmembrane receptor of GCs. However, the regulatory relationship between them in GCs is still unknown. In this study, we report that SMAD4 suppresses the expression of miR-126* and impairs its function in GCs of the porcine ovary by acting as a transcription factor. A classic SMAD4-binding element (SBE) site was found in the promoter of miR-126* by using in silico methods. Luciferase assay, qRT-PCR, and ChIP assay proved that SMAD4 serves as a transcriptional repressor and directly binds to SBE site within miR-126* gene promoter, which further reduces miR-126* gene expression and inhibits its transcriptional activity in GCs. Furthermore, SMAD4 also controls miR-126*-mediated expression of FSHR (a direct target of miR-126* in GCs). In addition, we prove that SMAD4 induces CYP19A1 expression (encodes aromatase, the key enzyme for oestrogen biosynthesis) and inhibits GC apoptosis through the miR-126*/FSHR axis. Taken together, our findings not only established a direct link between SMAD4 and miRNA-126*, two key factors of GC apoptosis, but also revealed an important way in which the SMAD4 regulates GC function, the miRNA-126*/FSHR axis.